, and the ion implantation process (*) On leave from the lab. of Ion-beam Physics, Wuhan Univ. Wuhan (China) has been applied to the fabrication of space [3] , flat plate [4] , concentrator [5] and high efficiency [6] solar cells, with notable performances achieved for each type of cell. Nevertheless the high cost of conventional ion implanters has prevented widespread use of implantation for solar cell manufacture, so that, alternative procedures using unanalysed ion implantation [7, 8] , or glow discharge [9] have been proposed.
In the case of large grains multicrystalline silicon solar cells, realised by ion implantation, only few studies are reported in literature : phosphorus and arsenic implantation followed by incoherent light annealing [10, 11] ; PFS glow discharge plus UV laser annealing [12] , PFS unanalysed implantation + YAG and CO2 laser annealing [13, 15] .
In this work, we propose for POLYX material the realization of shallow N+ P junction by coupling an unanalysed ion implantation procedure with a rapid thermal annealing processing. Fast figure 3 .
The kinetics of formation of these levels is the subject of another study, but their importance at the moment is seen in the fact that under quasi-ideal annealing conditions, they remain in the junction. (Fig. 4c) .
Moreover, it is known that to avoid degradation effects on the lifetime of minority carriers in the bulk, it is necessary to utilize the lowest annealing temperature which gives a good recrystallization of the amorphized layer. For this reason, we decided to carefully analyse the 800-900 °C range for annealing times between 2 and 8 s. In figure 5, [18] or by liquid phase laser annealing [12] [13] [14] and with those reported for SILSO material [10] [11] [12] [18] and for PFS after laser annealing [12] [13] [14] . This is also the case with the polycrystalline cells. These low Voc values can be attributed to the persistence of a defective region near the junction as confirmed by DLTS and also to the presence of fluorine which inhibits the regrowth during annealing [17, 19] . The results from the cells with the Atomic and Molecular ion Implantation (AMI) have not reached the level of those processed using for doping, classical ion implantation or diffusion of the dopant, and pulsed laser for the annealing (see Table 1 ). 5 . Conclusion.
The aim of this study was the investigation of the possibilities offered by the Rapid Thermal Annealing (RTA) to regrow the POLYX silicon damaged layer due to the doping process using the Atomic and 
